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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the energy amount of a lithium secondary battery and 
enhance its cycle life. 

SOLUTION: In a nonaqueous secondary battery comprising a positive electrode active material, 
a negative electrode material, and a nonaqueous electrolyte, the positive electrode active 
material is lithium-containing transition metal oxide, while the negative electrode material is a 
silicon atom containing compound to/from which lithium can be doped/undoped. A negative 
electrode body used in this battery is formed, when the silicon-containing compound is 
dispersed and kneaded in the presence of water and applied to a collector so as to be dried. In 
this case, kneading process, in which a water dispersion substance of the silicon atom 
containing compound is kneaded at a solid matter content rate of 50-80%, is included desirably. 
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* , Li.Mn.V2-0 0-«. Li«MnoFe2-o O-* (CI 
d-Cx = 0. 02 — 1. 2, a=0. 1 — 0. 9, b = 
0. 8 — 0. 98, o = l. 6 — 1. 96, z = 2. 0 
1 — 2. 3) tffttf&ttS. SfcjfftL/V^'JffAf^ 
3&&ffiMbtti: b"Ctt. LixCoOz, LixNi 
O2, LixMn02. LixCo.Ni1-.O2. LixM 
nz04, Li»CobVi-b Ox (x = 0. 02—1. 
2, a = 0. 1 — 0. 9. b = 0. 9 — 0. 98. z = 
2. 0 1-2. 3) tf&tf&ttS. &fcx©ffittjfcfiC« 

[0024] *»i53"t?ffl v SlEfignf&Kli, U * ■> Alb 
v». *M©&©8$NlH±, »6-60, 8 6 7-f-COg! 
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&35, *SB§*F7-14, 5 7 9-S«lCfla«SnT» 
y. d*v6©3&iftS:fflv>SJli:^tfft*. fflHStC«koT 

«. 3&«^K:Ti*i*bfctfeffifflb-C*J:^. Stc, 25 

U4tfllBMbUi»cYb*H<nc y A-f ftlfA-r 
fcuri*. y^f a&jh. y^^A-^&w^uy^ 1 ? 

A i; 3&&JRBMbte i: iRJ&S r K- «t 0 * # 

[0 0 2 5] *|BH < B•efflV^SiEfiB?£^^^©¥^I!^a?■9•^' 
10 Xt±ttlCffi££.h.&V^, 0. l-50AtmAW*b 
V^. 0. 5~3 0/.m©«?CDflc8t«'9 5*JSLh-C*a 
Cfctf&fcbt*. !&&3/*mJ&T©&?»©tfi«>S#S{ 
*v£&Sc© 1 8 % JK,T?* y . *Ol5p m JJLh 2 5 /* 

aadfcjtfSEKifib^. JfcKlffltt: bTtt*&fclH5fe£ 
*lfcv>#, BETfiTCO. 01~5 0m 2 /gJiW^b 
<. WicO. 2m 2 /g~lm 2 /g*W*bV>. £fc 
iEflHSIWtB g feftftfcl 0 0ml »CiSa»bfc«FO±a 
*jatO P Hi:bri±7£Lhl 2JBlT*W*bn. 
20 [0 0 26] *»i!B«E>jEffija4«KS:*tea»cJ:or»S» 

^aa?i;b-c»±5oo— isoomscitA' 

#£b<. $6.lC»*b<l47 0 0~l 2 0 0°CT'fe 

y. Wib<ii7 5 0~iooor-efe5. 
n t b-cii4 - 3 0 3n#&* b < . s 6 »c#* b < t± 
6~2 0B$ra-cfey. *&fc#*b<i*6~i su^rai?* 
■a. 

[0 0 2 7] *%Ha®^JtC^fflStu^fimi*. 

«638i, II. -f^U. r;i/5-^A. «l^©^EJH^»i, 
flMbXtt. 'J f A^FCDiSmtt^-f 

ffl^ , '•5i;»*bv^. ^577^ h** 

— *>y5»i'38iW*b<. *TpO**att» 0. 01 
/xmJ-Xi:, 2 0 ft m£lT*W* b < , 0. 0 2 a 
±. 1 0^mmT©*4?a*^y#*bl>. ClttiDl±Ui5!ll 
t?fflv>T : tav^b. 2®JiUi^i5b-C : b<J;v>. ^ffl-T 

i:. l~15,xm©m 4 ;&?£Wffl-r£i:#£bv>. iS 

50 *fbl~5 0fifi%T?fe-5c:tAW*b<. «flw2~3 
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1 1 

0ffia%-C*-Sc:i:AW*b^. *-/f^5i/?*^ 

=y7r^b-C\t, 3-2 Offifi%T?fca 

bl.'*. 

[0028] #%n;mifll^#J£«*Sf-f -5 tzib 
^ijrh77;i/nnx^b>, ;ffy 7yfbfc*- Ufv. 

U— K rW3'i"JV-H. -7n&U79 y I/— 

^1/75UI/-K *99-Jl>79V U— K 2-x.-?- 
;i/'\*S/;U7'4> U U— K J—)V79 U U— K 

l&^&^tr-Sfci'-^.'v- (7*y;i/W. 
jnjMfc &^ij&#JeU:0>&fi£-&& 

j^Uv— (EPDM) , XMtV^tEPDM. 

2-x^i/A#i/;i/7i"ju-^ffl ri"j;u 

^x-rJUfc-g-^-S 7^'j;Hxxr;^l 
7f 'j;Hxxr;i/-7i"J nx h 

•T -SjK u fcT-;u.xXT-;i/#ffi-£#, xf 1 u> - -f9 i/x. 
y&m&ft* 7 irv a - h u ^2 ^ x vftffi£#. 

iHt\}"f9*Jx. , y^ ^tf^Ui/xfA, !«ijxf 

K. ;tfy^X7\/U;Ky jJfUai— yjlfltfU 

0\yf>mm. jJ?»J*-J*f*— haKUfrl/* f*BJJ& # 

— x. -t:;i/n— i77-fe^;t/-fe;i/n— x, 
n— x. n Ka^i/x^uiz^n— x. tKn^a 
t°;u-fe;un-x, 7M^tNa. #iJ72V)vM* 
'j7i";;n8Na, jK'jt-^iv'-;!/. ^'jt-^ 
ji^i/jc— r;i/. U k*-;u7;i/n— ;k rffJ t'x;i/f 

7tos&#y v-&#jrrscifc : t>$?£b^. citte.i±3i 

v;i/i^3> (^■ryi'X) S-SvMi-y-X-^i/i^a Vi; b 



1 2 

j&GD^-ryi'x. a;t/jtf**>;*-?\>b-te;i/n--x, tKU-t 

tu*. C^66DlS^Jl±. bfcfcO 

&ffi^-5<z)aW£b<, ftmm<n%&a>y>&-*'( Xtf 

0. 0 1 — 5 |imCD : t©Sffiv>-5ffl!(i>J: US* L < . 
0. 0 5 — 1 A»mOfeOS:fflv^©7i*^tc0*bv>. C 
^«>®#S^Jl±i|t3ill*fc»±iS^-bTfflv>S i i: A'tfJ* 

&-emmm<Dmmit 1 - 3 0 sa% *w £ b < , 

2 — 1 Offift%AW£bV. 

[0029] a&rojti. mi&isixtcmmz&^x. *b# 
ffiiif. TKy-^ntruv, stfy.x^i'V&if© 
6.^-5. 7^ 3-<nm}mitmzvs&23\t£^*>\ o~ 

OfflftmM'gth bT*n6)^^-Cv^^>ife^S:ffl^^-2) d i: A'T- 
[0 0 3 0] Jjc^-Cfieffl-e^-S^lgWilEfigttT^S 

^7iW*bv^ 
30 [0 0 3 1] MfflJS*fct/Tli7xm~10 0^mi)W 
*b<, S&^b<l±7pm~50/imt*jy. 4$ 
Ul$?*b<t±7/tm— 2 0 /imtfeS. JCdfX^^K^ 

200*im*W£b<* $6,lC»*b<l47 Mm~l 5 
O^m-CfcU. *5tCiS?*b<l±7 ^m— 1 0 0 /*mT?fc 
^. ^ bT l± 9 8 %J0Lk*WS b < . ^ 

ICiT* b < 9 9 %JiLht?& U , if^tC*?* b < It 9 9'. 

3%£Lht?&-5. 4im&v>mm*WL. 7wj. 
40 [0 0 3 2] »n /ss^<-r-5fc«{), 

o*W*b<, mif^yxi^L/^T-u^^ u-h-es 

fe-a-CtS.v''. S«i:*-S-^ija«§flW7-<;i/Ai;bTl±. 
50 h, ^y^{bt*x\;i/. rffyx^uv, Tjfy^u 
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1 3 

fc&Ifit-ftm^Hg&ttCD&Stfc bTlt. l?iQ^*-5K> 

<5&tt<3WRl±:&JK-e;fey. r;i/5-<?A. M. -y^r 

4WICJ: y*fcWBS:JB;jRb-C*>«J:t>. 
[0 0 3 3] «?fc*3«l3lcfiW«jEft«ffiffl«*«»COV> 

ttK (*. L < ««]|«(2J|JBLk-?*-9-r«i 

JiV. *U#*U^*MU*. iEffiiS^JK (*>b<l*iMS 
fcfrtrt-*jBi:jEfiHS*bSt (fc b < ItAffi****) 

fc^bfc^JB^&I^Stt**^**. lEtiSig^K 
(*>b<l««fi*m) &*#bfcv*JBlcfct. IE&i£&!H 
(*» b < ttAffitm) &«*r*«S:flMBWafe«!>®« 

SIffl. #*JSft;l5JEffiffi*Ml (%b<l*4MS*W« 

[0 0 3 4] d^afflawod-feTiftuM^ic^sbT? 

ffiWcgsf ft/f £ yVv>i:fc#&*bv\ MflHMCDm 
•5. T^yM©*S**J®#<t*i bTl*. 1*6100 

iffi. 5*6=1-**. JBfta— -tr;i/n-.xS. til 
». *V7x-Xtfy^©&iSflBifc#, flffijfiMM 

5 — •? A, «&0>&H»St. BMbJEM. Wy«*Uf 

[0 0 3 5] «Syf»*jE^mfii0i55^*fcl±iEA?8®O 
vvfftjWCJfcftCfcAW^b^. AffiKfenT. U^f 
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ftj&jBv-'ft^fctfiitffc-s. b-ci*. a 

1 0 0 PPM JBCTF. b < It^iSttO *» O A* 
«F*bV. «!»JBlC-g-*^a!|a^CD^tt2. 5ffifl% 
10 JiLb. 9 6fflfi%JilTAW*b<, 5ffitt*£Ui. 9 5 
JHMbJKTtfJ: »J#* b< , 1 0SS%JBLh. 9 3 ffifi 

[0 0 3 6] #*»tt®*1BtillSKPfc UTIi. ftJK. & 
fflfeflft. «3W«ft. ^7-77^1 

^©ilSRtt'? tfc^f ft - **£U3t6ft . iix 6. ®#*» 

ttaWttn t> © b < . K«t?#Ji l J # 

* bv>. «[?&«ba«"S563Sffl 2 0*CK:*JW5mfLffiin: 
JfciibTtt. 5X10° £2 • mttT*W*lv>. 
20 [0 0 3 7] »*i:Uttl iJ^'JAtCSW 
{Rt>£R HP*,y5 : -'7A^S:^y^<V^MAWib 
<, AflsWfcli. m. -virJU. to. 9 da. ^ey^x 

e»<JD^S«&*0^l±. fttt. iflltttfnvfft 
T'*> <fc < . ft^ft^O . 0 2 a mJJU:. 2 0 a* mJBIT* 5 
«F*b<. 0. lumJKJb. 10A*mJSlT#<ky# : *b 
i>. c:ft6fflAH«3l?li. «Bff*^iie»cHMb**vrv>«: 

T'^a^ - ft d t AW * b v > . 
30 [0038] JBRtt'T-k bttt. feKmS4MC«W* 

[0039] mm>^m&&*m-K^tt®&& : !Fz 

bTtt. r7DV(iD». sic, ^br;i/5--7 

A. J/>3-7. -Vir^i/T. A7^h. 7 

fi^CDO. OlflfJBLh. 10^Ttffi7t»iL^. 
40 [0 0 4 0] IE (A) CDlttffiS'-HttiE (£) ffi©-&»J 

ttt. atarra ^awKi bxt*** b < it 
WtffifSiK^fflv^^ft^ **W*bv>. cats*. 23 
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[0041] m.m±m* ©#&-e*?e> r. t *\ 

i$K#iJ:bV>. ^fal*. 0. l~10 0m/^®M^ 
USSStt-S^aWibv.. dODfiS, ^K-XhM 

tm^ffizfrtcxm?: i o ~ i o o o ^ m-efc * . & 

#«®«ffiS/-- M*. JKuau 3tt^ ^f*fc. 

•s. fa^aKt±8o~3 5o , cG)«sffl7!>w*b<. «»c 

10 0—26 0*COD$JSIZa7iW*bt>. ^^©-g-TKSt* 
2 0 0 0 p p mJJTFaW* b <, 5 0 0 p p mJ^TAU 

Pfl&Sft&VAv 10kg/ora 2 ~3t/cm J AW 
£bV<>. *t/>^— ^U^ttaT'l'XjSflW:. 0. 1~ 
5 0m/4>AW*bl>. ^UXj&ffiti. ^ja~2 0 0"C 

[0 0 4 2] #38HJ3-T?^ffl-T?££-fe;N'U-:i^, 

mmtisx* jfitms* wb, mL&yjji'Atfm^bfr 

■5. 4$lc, $t!gi:b-C, ^'^nfl/l/, tK'Jjc^U 

\£u^k.7--3uuo)W&&* tfVx.3-\sish : ryui/<z> 
ft&#*W* b < . J^«gi:bT^3U±7w;UAT-S)S%> 
CD*W£bV>. ?l&#0. 01~l/»m, 

5 — 5 0 Atm^D'^^^[?Wi7-^';l/AAW*bl^. dtlkOflfc 

U ^ n fc° U > 7 w -«/ A £3B 0 -&*)1irfe^ 

[0043] mi$?$i±H&K£^£?8^e>^££ft 
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Tli, LiC10 4 , LiBFi. LiPFe, 

LiCFsCOz, LiAsFo, Li Sb F«, Li Bio 
Clio. LiOS02CnF2n-iT?^$Jv^7;U7j-nx;U 
(nl46£tT©iEO$JlK) . LiN (SOa Cn 

F 2r»*l) (SO2 Cm F 2m* 

(iru nl±-5-^n6^T©iE©^) . LiC (SO 
aC.F2.-1) (SOa C F2<-i) (SO2 C 
r Fsr-i) Ta^ix-S^^-K^ (p. q. rlt-ttt-ftb 
6J^T©iECD^SS[) . ^O^TJ^V^U^A. 
10 LiAlCh . LiCl, LiBr, Lil. i?nu 
*7VUf-fA> ra^JC-^O^U-^^A^CifCOL i 

^bT^-f 35c^T?t>L i B F*R 

tf/feS^liLi PF«S:?§«?bfc ; fej©AW*bV>. £ 

MSfcOO. 2~3^E;i/AW*bv>. 
[0 0 4 4] *||Bat?^-e^-5?§aEtb-cii. ^nif 

j^®^ y)V*n*?-)i>x.?-i>is* i^y vit^J-fr 
^— K y-^07^KV. ^^^i/. 

1, 2-i/7l Th7th'D77>. 

K. 1. 3-S?**V5i/. 2, 2-fc*X 

n^^) -1, 3-^#V7>, *;i/A7 5K. ^ 

7t-?-;u*;i/A7'5 k. 7-b 

30 K-KUM -HD/iiV, Ji^f^^f^^A. U > 
®t h ij xxf;i/, * h U nix-r;^ h U 7t K f 

^^v?^ai9Me. x;w?7X 3-j*3=-;u- 

F»»3Wt:, TN7tKn77VW. 
jc^;uji— r;K l. S-^a^v-t^uhv&iftf)^ 

73-^-K^©im*w*b<. aHfct>-jK*-sfc 

40 ^RitR*-#*- K&ig-^bTffl^SO**^^* b 
v. ^*-7Jf^.-Ki;bTl±x^UV*-7K^-h. 
7 , neu>73-^-hAW*bv>. ^tt73- 

— 7t^;i/ai-5 i ;L'*— hSr*W*bv>. 
*5Sf>a'effifflt?^-S^?ffifcbTl±. JC^Ui/*-^ 
-K yn^U>*-7K^-h. 1, 2-i/"^h#^>^ 

-HS:JSl:^bfcm«|?Si^LiCF3S03, Li CI 
04. LiBF 4 fc«ktJ 5 /*fel±Li PFoSr#t.>m^ 
50 *W*bv>. iRflc7*nf L/>*-^-h : bb<li3i5 : - 
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— h*> b < liS/JC^l/*— h©4»5£ < 1 t>— 
ig-£?SiSUc. LiCFsSOa, L1CIO4, % b < li 
L i B F4©tpa»&SSl#ft.fc4> , 35e < ^=fe> — ®CD^fc; L i 
PFe&^«*HKat#£bv*. d«T.&3Mi£m?tilrt 

[0045] m^ffi^tii^cD^H^mfi?®* 

<^ae>ttrv>-S. fcsMffc. LiaN, Li I. LisN 
i2. LisN-Lil-LiOH. Li^SiCU, Li< 
S i O4— Li I-LiOH, »L i aP O4- ci-xj Li 
4 S i 04, L i 2 S i S 3. Wt U S/flsdlMS ^ JWW&"C 

[0 0 4 6] 3r$0<*f^B®T?tt. jKU 

[0047] im*imnim&z&M.-fzu$> 
vass*. ««, n-ssm-*-*:/ 

1 2-^7^v-4cD«ke>55c^ : 5^vx— r;uM, 

^^•y-^^-;U*X5jx'J N'J7? Kt4-7;U#;i/^E 

So 

[0 0 4 8] fcflHfc&^^ISttfc-rsfcfclc^n 
#•5. 
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[0049] mmmt* 7kft&Tffi$m&zxi*zt£v 

0. 1 — 500 ppm. <fc»J#*b<l± 
0. 2~1 0 0 ppmfW. 
[0 0 5 0] m#??8tt*. t£tt&l[e]-e&AbT*><}H> 

a*\ 2I5IJ^Ul^c^■^^T•/^A•rscl^:*W*bv^. 20^ 
5=-i;A^S:7Sfi?bfc?§?ffi&-aAbfc^ ttntSMKJ:Utt 

[0051] *mn-emm-v2:z>mm&&&xfnmmt 

ttKtbT-y^^y^&SSbfc^lH^ xr>i/x 
IHtS(SUS304. SUS 304L, SUS304 
20 N. SUS316. SUS316L, SUS430, S 
US444^) . -yir^ty^^Jteb^T-VU^iH 

ffl-V&y. Wibt. tSR^Iffi 

fcbT, ti-X >'<^^5';k PTC«T«) S:^^. 
[0052] -5 U - K*Stcl±, flS^L{g^t 

[0053] aWgiB^ffiffll? * S # y M±. *JK fc 
d— ^tK'Jv— . jKU-TSK. 7KU7 5KT?*»J. if 
-AW*b<, !Hftc!/ntru>^©7KUv-AW*b 
50 ij?- T?fe5di:*W*b^. 
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[0054] jjuboD«ke>icbrM*-5iTe>^fcm?t&i±. 

&tf/*fettia«gH0ii. *»«®ffi*«)iB*'&*>-tt*' t « 
*5ft£ . «tt{|^ffll±m?&##©*M$K:#b-C 'J 5=- •> A 

V AiUfAfira 5 0 ~ 1 2 0 % ft ffl*A-f b v>. 

[0 0 5 5] *wm%i 1 &A\Mv>ft* uv*x-s*5/ar* 

7 0 r«T*W* b<. 30 -CJiLh 6 0 TCJKT^ * »J # 
£b<. 4 0°CJSLh6 0*cmT*^e.lwif*L/^. * 
BaS&®Ett2. 5VJiUr3. 8 VJiOF b < . 

2. 5VJiLh3. 5VJKT^J:U#*b<. 2. 8VJSI 
_k3. 3VOTA^6i:*F*bv>. x— ^dfJHIBttl 
BJBLk2 0BJ6lTtf&*b<. 1 BJSUrl 5HJSLT**«f 

tc^bv>. s^b©^mmffiii4. ovjBLt*w*b 

<. 4. 0 5V>Xh4. 3V#.Ttf<fcy*?*b<. 4. 
1VJ2WL4. 2VJ^T#3EK$?£bl<>. ?gtt<b&©x- 
<>">df&#fc bTt±. B3S&f&!£tf3. 9VJiLh4. 3 V 
J5n=*W*b<, 4. 0VJJLh4. 2VJeiT*m«»C0* 
b<. affil±3 0 o C£Lh7 0^COTAW*b<. 4 0°C 
PXtG OXILXFimiz&t. bv\ x— jfflflHttO . 
2H£Ui2 0HJ-rF*W*b<. 0. 5BJ£Lh5 B^T 
jiWcffSbv*. 

[oo5G] *wmnmt&&fc&£xiimix'M.m 

Sft*. *H&tti: bTtt, S&iDUS^i-^. &i&-r- 

SP^SrSai^ «effl4«©S«i®MA%A^<ke)lcb-rt.A 

[0 0 5 7] *%W©^?fil±^lCJE5UTigJR*S:iE3?0 
&tf/£fcttM^jKffl*f^<y*M^£ft*. ®?& 

ft^Ex*-b. <^&6ttift&8l^&4ltl&4t*"gl 

x. £Q»^f(c&CJ(«-Stt«)Si&ttai«KF. 

•5. *fctttt*y2ica:. «flH(Sftl3» (DC-DC 3 
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y-KtgftiSg^awfc-CIS^b-Cfc&^b. Vfryh 

[0058] #$8nj§©!g?&tttR* ftift&lcffiffl £ ft £ . 
flic. t'^A-t*-, ^xit-rt^gSfiFUt'^^y 
•=£.=:£ — fcJ&A— t.*— ri'fJl'J}*'?. 3 

a, y-hS^vnx j—b^fy— zfn. «^#«. 

10 gg^sgg. 3-ki/*ws. tyvu. msftxA. •ssb 

5**- . S»iitt^icffiffl*ftacfc*W*bv>. 
[0059] 

imtcBteSftS'bffl-ettJfc^. 

[0 0 6 0] Hffittl 

iZ<&i& b fcJBlT©£&f £ bT. Si-Ag-p 
42 «b-^- 2 ffiftfcb4 0-60) . T&^^W^-^fiS 
20 bfcLi«S i*»6-TVynli>UT^/3— ^tfflV^TL 

ftfc^rY^ Wb^-3) . #M***--<*k=in-f3i' < n/ 
s/u*S:i&&u ioo o'c-cipiKtb-c^e.ftfcS^ 

&7^/=r>^Xi*>T?fift5;U»CT|&#:»cbfcS i - S i 
O2 (fls^4fe-4 fflAfcb9 0-1 0) , Ni b 
fc-5r^^ Wb^- 5 S i : N i ©ffifiib 2 0:8 
0) . #U^yftlfxU^vS e&N-^^l/trn y K 

«lbfc«k. %*»b. S!S)3Li!*lc-C*&55>bfe*9(*: Mb-&4* 
30 -6) _hf2iMI*m «b-^jl~6) ©spi*J 

JKTF^-rXfctV^fttiO. 0 5-1 0 0 Mm©«gffl©3|a 

[0 0 6 1] Cfte,CDA^*4&l 0 0 g. «W-tt35*K 

»ioog, 7tfy7y'fbt*-y7 r >S:2 0 g. 
jjf * s/ ^ f-;i^fer;i/n & 2 « . HJ^S*4» x»* 6 5 ffl 
JtKnttSJ^icjic&JinA.. --^--e6n$RDig*ftb 

bfc. *fcA«6tt»i:b-C<t^«J-l. 2. 4fcjevt. 

[0 0 6 2] IEflg?S^KLiCoOa&2 0 0 g^T-fe 
fUV^ffl 0 gtSr*^^-<-y~T'ig-^b. it 
fcvclMHMfcbTaKUHWhfcfxU^yS sfttt-d-b. N 
-^■^;i/-2-tTny K> 5 0 0 m 1 feitoiUgS*^ 

b, JEffi^M^-^hSr-ffeabfe. ±Sa-C^fi£bfeiE«g 

^ h ft 7* U — K 3 — ^ — -emZ 3 0 a* m 0) 7JU 

&m$ZMtiWWfifc&ft. 15 0 °e$tM& n—=y 

50 -T'uxa-efflBjftffiibm^ffl^saiciswb. 
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jEffif— h&tfy&bfc. $6tcK^'i'2Ks'^^ (§t,£ ; 
- 5 0 •CJ^T<Z>$£*fc^) ffC>§^^ t - * - lc Tjfc 

m^--^ h & 2 0 mOfflfggtfBftlc&ttU .hffilElsS 
i>- hfl^fc H«CD#are*«5/- h bfc. Ai 
JS>jEffi©i"-h©*£&— tt*tt&S£A."C, iff 
gl 8mm. MckM6 5mm<&ViW&&f& (^lffitK® 
18»1~9) SrffcfcU jEffiSttR^U^-f AAMKi* 
bT4. 2VlC&M^*^?^aAtt*fc-HB4Mi 

[0 0 6 3] &K:fJ8?$i±ft©«k3KbT#f£bfc. 7 
;i/=fj/#Hfire, 2 0 0cc©*fflP©'KU-7 ,, nt.°l/i/^ 
£6 5. 3 gOj^i^x.^l'&^tu ZLfrK.t&.U&S 0 
TJSraiLftv^^KaJftbtt^fe. 22. 2g«x 
fl/VSiWWoftlSl/fc. &IC, 0. 4g©LiBF 
4. 12. lgfflLiPFe fcttOWS 01Cfctt*.%V' 

1.13 57*S&3^©ffi{*-?&9&. *3H* 1 8 p p 
m (55335®?© iffip^MK C - 2 1 0 ~)V V 4 is 
*^SM®BatCfflte) . 3JSSt»^tt24 p pm (? 
DAf^-^-S^il/. 0. ljRSNaOH 

[0 0 6 4] ^'JV^-m?lfef±?>cO<fcd^U-C^b 

ix&aMSftttK:«@bfe. £©4fiabfc1WBW (2) £ 
gmfcttmaZ- y irJUto^ # SriSbfc^fflO^JKH 
fflgfStttt (1) KJMftU J£»aM& (3) SrHKiff 
Abfc. CCD*»fiSrtK«jB«E-lt:&AL;fc«. IE 
Sfflfr? (6) , tt»'J^. PTCf? (6 3) . miffi 
ffiffift (6 2) . (6 1) &«JIb;fe*>© 

&#*4ryh (5) &*l"bT*»b»!>TH198Mfl!l&f&ft 
bfc. a 

(152) 
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* [0 0 6 5] _h8B©Btt#*»&l. 5At?^S^S. 

z.<d®-&. 3t«i*4. 2 v * t?^maat?3fem b . 3ftm&§ 

tt*62. 5B#BB*^Ka-rS*1?4. 2Vtf— 
J:iH*tt«aES:W»bfe. Jfctt*0. 2C*»lc-C 
3. ov*T?^masi?IUSbfc. -t®fc«CD4 0X:»C» 

^llCjjxbfc. 
[0066] 

«1) 
10 m?& Affitm 
<b-£$5 

1 



20 



30 



4 o°c-9-'f 

(3 0-9"'T^;i/%) 

6 5 
75 

7 2 
7 7 
74 
76 
50 
5 3 
5 6 



1 1 7.K 

2 2 7j< 

3 3 * 

4 4 * 

5 5 ?J< 

6 6 7k 

7 1 NMP 

8 2 NMP 

9 4 NMP 
^NMPliN-^^Ub'nU K>S:iti". 

[0 0 6 7] IHJ&M2 
&&*B&fflfl££tt#:tc ^U^y-fbt'-UxVWN- 
ji^lfnUKMMRfcTttU. 82&ibfc*>© (£## 
l) . XV y vitt'-'JT^tMKVUmcDN - 
\£n U K>»ft#IHRfcJ§ w *'J7 Wbfc* - U 
«W4«l«fflJS^Jt*S:SI»« 1 ©AS*-* h®5 
fa 2fgf» lfgfcbfc^-xh&TS&y. $£ABbfc*>© 

(3£##2. 3. 4) fcflsy. £©J:fc5U&0!li©£8i 

«UA«i/-hftfWlU C*,&JBvvr«2©B1«S?« 
j8&, fcffil, 2 fcUt<&©7c«>. ^6SMl©m?aS:^gBb 
[0068] 



1 1 

1 2 
1 3 
14 

1 
1 5 
1 6 
1 7 
1 8 

2 



mm® 

l 
l 
l 
l 
l 

2 
2 
2 
2 
2 



JhJB 
l 
l 
l 
1 
l 
l 
l 
l 
l 
l 



1 o 

5 
2 
1 
0 

1 0 
5 
2 
1 
0 



[0 0 6 9] mmm 



4 0W-f?;i/^ 

(3 0-9-W 9JU%) 
6 7 
6 7 
6 7 
6 5 

6 5 

7 8 
7 7 
7 7 
7 5 
7 5 

X50K& & *gfefflfg£8#IC sJ?U 7 Wbfc*- y rV(5N- 



£*$#4 



i 
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j^bfetO (£##5) SMbfe. £;h,e.©£i$& 

(^3) 
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♦ ^y-fbt'nUxV (PVDF) SrPIS^afiOX^-l/ 
y-^iO'xv^l^ryi'X (SB R) -el^ft 
%.t-*b&k.1})l>i$*i' *3-)lrtZ)VU— X (CMC) 

s$bk^biM£S'-K&#/£b. itv&fflv^-cn^m 

[0070] 

(3 o-y-w *;u%) 



1 


1 


PVDF+CMC 


mm 


6 5 


2 1 


1 


SBR+CMC 


mm 


6 6 


22 


1 


CMC©* 


mm 


6 2 


23 


4 


PVDF+CMC 




7 9 


24 


4 


SBR+CMC 




8 0 


25 


4 


CMC©* 




74 


26 


5 


PVDF+CMC 




7 6 


2 7 


5 


SBR+CMC 




7 5 


28 


5 


CMC©* 


£##5 


6 9 



[0071] ms&M^ 

H ^©@J&#-&3rJfc&6 5fifi%>!>>£4 2%. 5 0 5 

(j*4) 



20*%. 8 0%. 8 5%k:^JEb;feS£ft£:4fr£b. £l£0il 
$ [0072] 



HA 



1 

3 1 
3 2 
3 3 
34 
3 5 
36 
3 7 
3 8 
3 9 



-mm 

i 
i 
i 
i 
i 
i 
i 
i 
i 
i 



6 5fifi% 

4 2fflfi% 

5 011% 
8 0ti% 
8 5gfi% 

6 5fifi% 

4 2fiLft% 

5 0ffifl% 
8 0$f% 
8 5ffifi% 



mm 
mm 



?k 

* 

?k 
7k 

* 

7k 
7k 



4 o°c-9--<^;u^ 

(3 0 *7V%) 
6 5 

5 2 

6 3 
6 4 

5 6 

6 9 

5 7 

6 8 
6 9 
6 1 



[0073] £ 6> iz&.®tt&tMKVyMtV> Jfc# & 1 : 
9 9-100:0 *-C^^3fe5m-Ct>-hSEHJ£^ 1 ~4 
fcratt«HWftaTO&*Ufc. iEfigfg^^tL iCoO 

2 & L i N i O L i M n *0<tlcK*.&jE& Srffl V^T *> 

[0074] 

[$gnjJ©3&J&] IE«i*g&®. Afi&t?*. ft*«g|K*6 
y, a-^-«7--<^;i/#^©i^±bfc^7k— ? 



40 



£##5 

S*!f#5 
3fc##5 

[EffiOfiffJUfcBMB] 

[01] SQS«»c«fflUfca/Us/i' , -«»©»fiiiHS:S« 
bfcfc©-?**. 

[flF9®IIMl] 

1 :fMS&afc&S1B?Affi 

2 ^a®^ 

3 ±msms. 

4 jE«y-K 

5 tfX^ryK 

6 jEma^m^^mm. 

6 1 &A&8&Hb 

6 2 ttStilWrST- <X*s>*) 

6 3 PTCjgf 
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F£— A(3£#) 5H003 AA02 AA04 BA01 BA03 BB02 
BB05 BB11 BB48 BC04 BC05 
BD03 

5H014 AA02 AA04 BB01 BB06 BB08 
CC01 CC07 EE05 EE08 EEIO 
HHOl 

5H029 AJ03 AJ05 AK03 AL07 ALII 
AM03 AMOS AM06 BJ02 BJ12 
BJ14 CJ02 CJ08 CJ22 DJ07 
DJ08 EJ12 HJ02 



